Hypertension status is classified as masked hypertension (MH), white-coat hypertension (WCH), poorly controlled hypertension (PCH, or sustained hypertension), and well-controlled hypertension (CH) based on thresholds of clinic blood pressure (CBP) and out-of-clinic blood pressure (BP). Of these types of hypertension status, the treatment of MH is often neglected. 1 Its prevalence varies widely, with estimates ranging between 10% and 48%, with the substantial differences being due to the reference population and the specific criteria. [2] [3] [4] [5] The cardiovascular risk for patients with MH is approximately 2 to 3 times higher than that for people with normotension and is the same or more than that for patients with sustained hypertension. 6, 7 These facts imply that standard antihypertensive management guided only by CBP is not sufficiently adequate to achieve hypertension control.
The opposite of MH is WCH, in which CBP is increased but out-of-clinic BP is normal. 8 In some studies, the prognosis for patients with WCH was about the same as that for those with normotension. 5, 6, 9 However, results from an international study showed a tendency for increased stroke incidence in patients with WCH, 10 and the lack of a significant association between WCH and stroke incidence cannot negate such an association. 11 WCH may progress to sustained hypertension 12 and antihypertensive treatment should be considered, at least in patients at high cardiovascular risk, such as those with complications including diabetes mellitus or the metabolic syndrome.
Cardiovascular events tend to occur most frequently in the morning, along with a peak in ambulatory BP, 13 and the morning home systolic BP (HSBP) is the strongest independent predictor for stroke among clinic, 24-hour, awake, sleep, evening, pre-awake, and morning BPs. 14 Home BP (HBP) monitoring is the simplest way to measure out-of-clinic BP and thus identify patients with MH or WCH using both morning HBP and CBP. Few large-scale studies have investigated the effects of antihypertensive therapy on patients with MH and WCH. Until now there were findings on the association between cardiovascular events and hypertension status using CBP and ambulatory BP in untreated patients, but there were fewer findings on the association between cardiovascular events and hypertension status using CBP and HBP in treated patients. For the treatment of hypertension in clinical practice, the use of HBP to determine the association between cardiovascular events and hypertension status is more important. Hence, the Home Blood Pressure Measurement With Olmesartan Naive Patients to Establish Standard Target Blood Pressure (HONEST) study was conducted to obtain the evidence. The HONEST study is a prospective observational study following up >20,000 patients receiving olmesartan-based antihypertensive treatment for 2 years. 15 We analyzed the data from the HONEST study to investigate the effects of 16 weeks of olmesartan-based treatment on the 4 groups: the MH group, the WCH group, the PCH group, and the CH group using systolic BP (SBP), clinic SBP (CSBP) 140 mm Hg, and morning HSBP 135 mm Hg as cutoff values. In our previous report using data from the HONEST study, we showed how the distribution of patients changed across the 4 groups. 16 In the present study, we performed a more detailed analysis by comparing baseline patient characteristics between the 4 groups. It will be possible to offer more meaningful suggestions on the whole concept of antihypertensive treatment in clinical care settings when the final results are revealed, knowing how CBP and HBP changed, and how hypertension status such as MH and WCH changed after 16-week olmesartan-based treatment.
METHODS

Study Protocol
This study was a large-scale prospective observational study with a 2-year follow-up by September 30, 2012 . The aims and protocol have already been previously reported. 15 The study protocol was approved by the InHouse Ethical Committee of Daiichi Sankyo Co, Ltd, and by the Ministry of Health, Labour and Welfare of Japan (MHLW) before study commencement. The study was carried out in medical institutions registered in compliance with Good Post-marketing Study Practice in Japan and internal regulations for clinical studies at each institution. The study is registered at http://www. umin.ac.jp/ctr/index.htm under the unique trial number UMIN000002567.
In brief, participants were olmesartan-naive with essential hypertension and no history of recent acute cardiovascular events (eg, myocardial infarction, stroke, and cardiovascular interventions) and with no planned cardiovascular interventions. Diagnosis of essential hypertension was made by attending physicians without specific criteria regarding BP cutoff values or patients' use of antihypertensive treatment. Written informed consent was obtained from them at the start of the study. Olmesartan (generally 10 mg/d or 20 mg/d) was administered at each participating physician's discretion. The selection of target CBPs and HBPs was left to the discretion of individual physicians. No restriction was placed on prior antihypertensive drug treatment, with the exception of prior use of olmesartan, or on the use of combination antihypertensive drug treatment during the study. The data included patient characteristics (eg, disease history and complications), CBP and HBP, clinic pulse rate, home pulse rate, clinical laboratory test values, and the incidence of cardiovascular events and adverse events during the study period. The present analysis used data from the HONEST study for patients who received olmesartan in the first 16 weeks.
HBP Measurements
Patients who already owned electronic arm-cuff devices based on the cuff-oscillometric method were registered. All such devices available in Japan have been validated and approved by MHLW. At the time of obtaining informed consent, patients were asked to measure HBP twice in the morning and twice at bedtime according to the Japanese Society of Hypertension, 17 namely, within 1 hour of waking in the morning (after urinating, before their dose of antihypertensive agents, before breakfast, and after 1 to 2 minutes of rest in a sitting position) and at bedtime (after 1 to 2 minutes of rest in a sitting position). We analyzed only the first measurement of morning HBP at baseline and at 16 weeks. Only the first measurement was used, because the present analysis was based on the previous report of the HONEST study, 16 in which we used data for the first measurement of morning HBP to compare our results with those of the Azelnidipine Treatment for Hypertension Open-Label Monitoring in the Early Morning (At-HOME) study. 18 Morning HBP at each measurement point was defined as an averaged value over 2 days.
Definition of Hypertension Status by CSBP and Morning HSBP
The BP control status of patients was defined based on European Society of Hypertension guidelines for BP monitoring at home, which state that HBP monitoring can provide information about BP control outside the office, thereby allowing the identification of treated hypertensive patients with WCH and MH. 19 In this report, we defined hypertension status as CSBP and morning HSBP at the first measurement using SBPs (CSBP <140 mm Hg, morning HSBP <135 mm Hg) as follows: MH, CSBP <140 mm Hg and morning HSBP ≥135 mm Hg; WCH, CSBP ≥140 mm Hg and morning HSBP <135 mm Hg; PCH, CSBP ≥140 mm Hg and morning HSBP ≥135 mm Hg; and CH, CSBP <140 mm Hg and morning HSBP <135 mm Hg ( Figure 1) .
We divided the analysis population into 4 groups by hypertension status at baseline as follows: MH group, WCH group, PCH group, and CH group. At baseline, each defined hypertension group included patients both receiving and not receiving treatment. We reported the same criteria for the diagnosis and classification of patients, including treated patients, in a previous article regarding the protocol of this study. 15 
Statistical Analysis
The analysis population was defined as eligible patients and excluded patients with poor compliance with olmesartan, which was reported by the study investigator as "almost never taken the study drug" and/or with missing data of BP at baseline ( Figure 2 ).
Data are expressed as meanAEstandard deviation or percentage. For each comparison of baseline patient characteristics of the 4 groups, categorical data were analyzed by chi-square test and quantitative data by t test. The level of statistical significance was P=.05/ 6=.0083 after Bonferroni correction for multiple comparisons. Paired t tests and analyses adjusting for the number of add-on or discontinued antihypertensive medications and baseline characteristics were performed on data for BP and pulse rate changes. For all analyses, P<.05 was considered significant, and a two-sided test was used. SAS System release 9.2 software (SAS Institute, Cary, NC) was used for all statistical analyses.
RESULTS
Study Profile
The reasons for excluding data from the analysis are shown in Figure 2 . The dataset in this analysis was used as of April 2012. Data for the first 16 weeks were collected from 22,162 patients. Data from 21,340 patients were used for the analyses.
Patients
The baseline characteristics of the 4 groups are presented in Table I . The proportions of patients in the MH, WCH, PCH, and CH groups were 11.7%, 5.5%, 74.8%, and 8.0%, respectively, at the start of the study. Most patients were in the PCH group, followed by the MH, CH, and WCH groups. The percentages of patients who had previously been treated with antihypertensive agents in the MH,WCH, PCH, and CH groups were 72.3%, 72.9%, 42.0%, and 79.9%, respectively.
We compared each group individually with the Bonferroni correction (data not shown). In the PCH group, the duration of hypertension was shorter and the percentage of history of cerebrovascular or cardiovascular disease, complications, and previously used antihypertensive agents were lower than in other groups (all P<.0001). In the MH group, the mean age was higher than in other groups (P<.001), and the proportion of regular alcohol drinkers was higher in the CH group (P=.0056). In the WCH group, the proportion of women was higher than in the other groups (all P<.005).
In addition, we classified by baseline hypertension status the 228 patients who were excluded from the analysis because of poor compliance. The distribution of hypertension status of these patients (MH, 13.6%; WCH, 6.1%; PCH, 72.4%; and CH, 7.9%) was similar to that of the patients included in the present analysis. (Figure 3d ).
Administration Status of Antihypertensive Agents
DISCUSSION
The main finding of this study was that olmesartanbased treatment was effective in decreasing high morning HBP in patients with MH and PCH and high CBP in patients with WCH and PCH while normal CBP in patients with MH and CH and normal MHBP in patients with WCH and CH did not decrease excessively in "real-world" clinical practice. Some papers 12, 20 reported the reproducibility of the classification of hypertension status, MH, WCH, CH, and PCH after follow-up, but little is known concerning the reproducibility of the classification of hypertension status during antihypertensive treatment. This study showed the classification of hypertension status of patients with hypertension changed by olmesartanbased antihypertensive treatment.
Baseline Characteristics of Patients
In this study, approximately 8% of all registered patients were those with CH. The reasons they were prescribed add-on and/or switched to olmesartan were to receive additional clinical benefits, such as lowered BP, increased safety, and reduced cardiovascular risk. Overall, the CH group had proportionally more highrisk patients receiving proactive antihypertensive treatment. In contrast, the PCH group tended to be at relatively low risk. A large proportion of patients had PCH at baseline, probably because their physicians considered olmesartan-based treatment appropriate for patients with PCH or otherwise needing further antihypertensive treatment. In the MH group, the mean age was significantly higher than in other groups, although the differences were slight (1.3 to 2.1 years). The proportion of regular alcohol drinkers was higher in the MH group compared with the CH group, which is consistent with previous reports showing that the proportion of regular alcohol drinkers is high in patients with MH defined by morning HBP. 21, 22 The proportion of women was higher in the WCH group than in other groups, which was also consistent with previous reports.
22,23
Reclassification of Hypertension Status With Olmesartan-Based Treatment Although about 30% of patients in the MH, WCH, and PCH groups remained in the same groups after 16 weeks of olmesartan-based treatment, about 45% in the MH and WCH groups and about 35% in the PCH group achieved CH. On the other hand, one third of patients in the CH group did not remain in the same group after 16 weeks. It is speculated that patients in the CH group included those switched from high-dose antihypertensive treatment to standard-dose olmesartan treatment or from a combination drug to olmesartan monotherapy because of adverse reactions. However, BP values in this group varied, and two thirds of patients remained well-controlled, with a mean SBP of 127 mm Hg. Moreover, for patients with concomitant diabetes, the proportion who achieved CBP <130/80 mm Hg increased from 45% to 51% in the CH group (data not shown).
The results that the classification of hypertension status changed after antihypertensive treatment suggest the importance of both CBP and morning HBP-guided antihypertensive treatment.
Antihypertensive Effects of Olmesartan-Based Treatment Olmesartan seems to have a favorable antihypertensive profile, since olmesartan-based treatment was effective in decreasing high morning HBP in patients with MH and PCH and high CBP in patients with WCH and PCH, while normal CBP in patients with MH and CH and normal MHBP in patients with WCH and CH did not decrease excessively. Generally speaking, the higher the BP, the more antihypertensive drugs reduce it. Conversely, the lower the BP, the less they reduce it. However, clinicians often have difficulty with antihypertensive treatment for patients with MH or WCH as there are few reports concerning the effects of antihypertensive drugs in patients who had one high BP value and the other normal. Therefore, these results are considered to be useful for treatment in patients with MH or WCH in usual clinical care settings.
MH has a cardiovascular risk nearly equal to that of PCH. 6, 7 In addition, WCH can be a risk factor for stroke in the long term. 10 Furthermore, patients with MH 12, 24 and WCH 12, 25 are more likely than normotensive individuals to develop sustained hypertension. In this way, BP control in patients with MH and WCH is clinically important, and olmesartan-based treatment is Figure 2d , the dot is used, since the change in average SBP from baseline to 16 weeks is too small to be shown by an arrow. DMorning HSBP indicates change in morning HSBP; DCSBP, change in CSBP.
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The considered to contribute to reducing cardiovascular risk in patients with MH and WCH. Saito and colleagues 26 have reported that olmesartan does not cause excessive reduction of DBP in elderly patients with isolated systolic hypertension. This indicates that olmesartan, which is effective in decreasing high BP but prevents controlled BP from decreasing excessively in hypertensive patients, has a favorable profile.
Olmesartan-based treatment decreased both high CSBP and morning HSBP in the PCH group to the same degree. These results suggest that olmesartanbased treatment has a sufficient sustained 24-hour BPlowering effect and that it may be suitable for the treatment of a wide range of hypertensive patients.
Study Limitations
There are some limitations to this investigation. First, the HONEST study was designed to assess the treatment effects in the "real world" of clinical practice, and, consequently, patients were not blinded to treatment and there was no control group. Thus, the possibility of regression toward the mean cannot be excluded. Furthermore, the effects of olmesartan shown in this study may also be achieved by other antihypertensive drugs. Therefore, further randomized studies are needed to verify our findings. However, the results of the present study showing a sustained 24-hour BP-lowering effect of olmesartan were similar to those of previous doubleblind clinical trials. [27] [28] [29] Second, the definitions of BP control status we used for both treated and untreated hypertensive patients in the present study are inconsistent with the stricter definitions used in previous studies involving general populations. Finally, because the present study lacks data for daytime BP and nocturnal BP, there was the potential for missing stress-induced hypertension and nocturnal hypertension. This may lead to underestimation of the prevalence of MH and overestimation of the prevalence of WCH. However, regarding diagnostic accuracy, home BP is deemed to be a reliable alternative to ambulatory BP in the diagnosis of hypertension and the detection of WCH and MH in both untreated and treated patients. 30 Nevertheless, the graphical analyses used in this study are a simple and useful method for both physicians and patients when evaluating BP control in daily clinical practice because the current BP status and changes in BP status are easily visualized.
CONCLUSIONS
The results of the HONEST study provide new findings relevant to the effectiveness of olmesartan-based treatment in patients with MH, WCH, PCH, and CH in the "real world" by guided CSBP and morning HSBP.
